9. Slice preparation, intracellular and extracellular solutions, data acquisition, model fitting, and three-dimensional (3D) reconstructions were as in (7) 
18. Sholl analysis of the axon was used to produce a histogram of the number of axon segments found in regions progressively further away from the somata; see D. A. Sholl, J. Anat. 87, 387 (1953 (1) (2) (3) (4) . A similar observation is made about Nb/Ta ratios. These elements share the same valence state (ϩ5) and have matching atomic radii (5), and they are thought to be geochemically inseparable. However, recent analyses (6) have demonstrated that Nb/Ta ratios are subchondritic in MORB and near-ridge seamounts (7-9), ocean island basalts (OIB) (7, 10) , and the upper continental crust (11, 12) . Because Nb is more incompatible than Ta in clinopyroxene during mantle melting (13) (Fig. 1A) . Metasomatic rutiles from cratonic peridotites (21, 22) are characterized by high Nb contents (0.3 to 0.5 weight %) and chondritic Nb/Ta ratios. In contrast, rutiles from eclogite xenoliths carried in kimberlite pipes from Siberia (23) and western Africa (24, 25) have more variable Nb contents and Nb/Ta ratios and many have Nb/Ta ratios that are chondritic to strongly superchondritic; the population forms a log-normal distribution and has a geometric mean value of 24 (n ϭ 19) (26).
Although rutile is an accessory phase in the eclogites (27), it dominates the budget of Nb and Ta (28). Thus, the Nb/Ta ratio of the whole rock eclogite equals that of the rutile, and we can conclude that, on average, the xenolithic eclogites have superchondritic Nb/ Ta ratios.
Determining the Nb/La ratio of the eclogites is more difficult. Whole rock data are unreliable because of variable degrees of large-ion lithophile element (29) enrichment produced by interaction with the host kimberlite (30). Thus, the preentrainment eclogite compositions must be calculated from primary mineral compositions and modes (31). This requires relatively precise knowledge of the modal abundance of rutiles, which cannot be determined from pointcounting these coarse-grained rocks. We therefore calculated modal rutile from Ti mass balance (32), which yields proportions of 0.1 to 0.9% by weight, with a relative error of Յ10%. The resulting Nb/La of all but five of the reconstructed eclogites are superchondritic, with a geometric mean Nb/La of 2.7 (n ϭ 17) (26) (Fig. 1B) .
In a similar fashion we calculated the Ti/Zr ratio of the bulk eclogites. All but one of our samples have superchondritic ratios (Fig. 1C) . These eclogites are thus distinct from MORB, continental crust, and OIB, which have subchondritic Ti/Zr ratios. Interestingly, this feature is a result of Zr (and Hf ) depletion in the eclogites rather than Ti enrichment; that is, on mantle-normalized plots, Ti is not anomalous relative to REE of similar incompatibility such as Eu and Gd, but Zr and Hf are distinctly depleted (relative to Sm and Eu).
The above data demonstrate that xenolithic eclogites have, on average, superchondritic Nb/ Ta, Nb/La, and Ti/Zr ratios and thus support the contention that refractory, rutile-bearing eclogites may be important in the mass balance of Nb, Ta, and Ti in Earth. The mass of this reservoir is not easily constrained from the trace-element compositions of the eclogites, given the rather large standard deviations of Nb/Ta, Nb/La, and Ti/Zr observed for these samples. We have therefore calculated its mass as a function of the mass fraction of DM by using the Al 2 O 3 contents of continental crust (2), primitive mantle (33), median worldwide eclogite (34), and DM, assuming that the DM contains between 80 and 95% of the Al 2 O 3 present in the primitive mantle. Al 2 O 3 was chosen for this calculation because it is the only major element that meets all of the following criteria: (i) its concentration is well defined in the continental crust, (ii) its concentration is markedly different between DM and eclogites, and (iii) it exhibits a relatively narrow range of variability in eclogites (34). An Al 2 O 3 deficit exists in Earth if the DM is 40% or more of the mantle ( Fig. 2A) , a likely minimum proportion based on the concentrations of incompatible elements present in the continental crust (2) . The mass fraction of eclogite needed to compensate for this deficit ranges between 0.5 and 6% of the silicate Earth, equal to or greater than the mass of the continental crust and approximately equivalent to the mass of oceanic crust subducted through time (1, 35) (Fig. 2B) . This mass overlaps that of the continental lithospheric mantle (1.5 to 2.5% of silicate Earth) (1, 36) and, although these and other eclogite samples originate from the lithospheric mantle, population studies of xenocrysts and xenoliths in kimberlites demonstrate that eclogite is a minor component of the continental lithosphere, probably below 1 to 2% by volume (37) . Thus, our estimates suggest that much of this eclogitic reservoir exists at deeper levels of the mantle, possibly in the lower mantle (38) .
Given the mass of refractory eclogite calculated above, some constraints on its trace element composition can also be obtained from mass balance calculations (39) (Fig.  3A) . The mean eclogite lies near the low end of the Nb concentration range of the calculated eclogitic reservoir and within its range of Nb/La. In view of the large spread in concentrations and ratios observed in the eclogites, this agreement is good. Likewise, the range in Nb/Ta ratios for the eclogites is large, but the mean eclogite falls within the range of Nb/Ta calculated for the missing reservoir (Fig. 3B) .
We propose that the eclogite reservoir forms a missing link between continental crust and DM. We envisage that fractionation of Nb from La and Ta (and possibly Ti from Zr) is produced as altered oceanic crust transforms to eclogite, giving up a melt or fluid phase during subduction. During the Archean [when the eclogites we examined here are likely to have formed (40)] higher mantle temperatures resulted in a thicker and more mafic oceanic crust that underwent dehydration melting upon subduction (41) . The major and trace element compositions of xenolithic eclogites are consistent with them being residues of tonalite-trondhjemite-granodorite production from a higher MgO oceanic crust (42) . As Earth cooled, dehydration melting of slab basalts in subduction zones may have given way to dehydration only. Because the partitioning of Nb and Ta between fluid and rutile is extremely low (43), dehydration should not fractionate Nb from Ta. Thus the Nb/Ta ratio of rutiles in Phanerozoic eclogites reflects that of their protolith. For example, if the rutiles are in metamorphosed MORB, their Nb/Ta should be low (7) (8) (9) .
Finally, a relevant question is whether the refractory eclogite reservoir, once transported into the deep mantle, is ever seen again. A number of persuasive arguments have been made for incorporation of recycled oceanic crust into the source regions of OIB (44) . Although some OIB [particularly the HIMU family (45)] exhibit high Nb/La, they apparently do not have elevated Nb/Ta (10) . This observation suggests that the amount of refractory eclogite in the OIB source is small. For example, if OIB are derived from sources that are mixtures of refractory eclogite and peridotite (DM or primitive mantle), Յ10% eclogite is able to dominate the Nb and Ta contents of the mixture, giving rise to superchondritic Nb/Ta in the source. However, because recycled oceanic lithosphere is likely to contain both oceanic crust (now eclogite) and sediment, which will have high concentrations of Nb and Ta and low Nb/Ta (11, 12) , one expects to see a range of Nb/Ta in OIB, depending on the amount and nature of the recycled component in their source (one would predict HIMU to have high Nb/Ta and EM I (45) to have low Nb/Ta). Therefore, a search for systematics in Nb and Ta contents of well-characterized OIB offers an additional test of the importance of recycled oceanic lithosphere in the source regions of OIB (46) . (13) . Other elements in the DM were calculated assuming Nb/La ϭ 0.9 (3) and Nb/Ta ϭ 15.5 (7). Pluses and diamonds, moderately depleted mantle with 0.35 ppm of Nb (about half the concentration of the PM); circles and triangles, more strongly depleted mantle with 0.12 ppm of Nb (about 20% of the PM). Because the continental crust has a Nb/La ratio significantly smaller than either DM or PM, the mass balance calculation for Nb/La (A) is very sensitive to the mass of the crust. Increasing the crust's mass from 0.57 to 0.60% of the silicate Earth, results in a factor of 2 increase in the Nb/La calculated for the refractory eclogite reservoir. For this reason, minimum bounds are shown for this reservoir by the gray box, which is considered the only robust constraint that can be placed on its Nb/La composition [that is, the Nb/La could be significantly higher than that depicted by the curves in (A) but not lower]. Because the Nb/Ta ratio of the crust is not significantly different from the DM, the Nb/Ta calculations shown in (B) do not depend on crustal mass. *Concentrations of Nb and the Nb/La ratio in the eclogite reservoir are highly sensitive to the mass of the continental crust because of its relatively high concentrations and large fractionation of Nb/La relative to other reservoirs. For example, increasing the crustal mass by 5% causes a factor of 2 increase in the Nb/La ratio in the eclogite reservoir in some cases. However, these lavas are volumetrically minor and share the low Nb/La typical of other convergent margin magmas. Therefore, they do not appear to derive from a source with the necessary chemical composition to achieve the mass balance. Similarly, some OIB have superchondritic Nb/La but not Nb/Ta (10) or Ti/Zr ratios (1). Superchondritic Ti/Zr is observed in massif peridotites, but these have strongly subchondritic Nb/ Ta and Nb/La (14 1996) . 32. The weight percent of rutile in the eclogites was determined from Ti mass balance by using the measured Ti contents of garnet and omphacite and their modal abundances [both given in (24)] to calculate their contribution to the whole rock Ti budget. Because both garnet and omphacite have lower TiO 2 than the bulk rock, this invariably led to a Ti deficit, which was made up by assuming that the remaining Ti was present in rutile. For the two samples lacking bulk rock TiO 2 concentrations, the TiO 2 content of the whole rock was calculated by assuming it has no Ti anomaly (that is, Ti is not depleted or enriched relative to elements of similar incompatibility such as Eu). The methodology described above yields the maximum amount of rutile in the sample, because it does not account for any Ti that is in secondary phases such as amphibole (0.5 to 2.5 weight % TiO 2 ) and phlogopite (1.6 to 4 weight % TiO 2 ). However, the overestimation is small and within the errors of the estimate. ) is subducted every 100 million years for the last 2.5 billion years (Ga). This estimate is nearly identical to that commonly assumed in recycling models for OIB generation (44) . We consider this estimate a minimum bound because subduction may well have operated before 2.5 Ga, the ocean basins may have been larger than at present (if the mass of the continents has increased with time), and the mantle was hotter in the Archean, which would produce a greater thickness of oceanic crust at a faster rate.
